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(57) [SM] 

[IRS] Fsxdf^vu— f-w&JlifcgT-wftjgjfi 

T*ot. OHffiiHS^5ppmlilT- 7vSli£0. 1 
~2mo 1%-irtTU *JB»«£5xl 0> 
m3 JjTFfc L. #*L<{«KHW*Dft*«fc*/MI 
<7)HAn*«2xi 0- 5 W.TbliZZb&Hmb'fh. 



(2) 

1 

nmm 1 3 o H&mtf 5 P P mjjiT. 7 ? sag 

#0. l~2mo 1%. 5 x 10' 6 

cm3 WYX'h&LtmWLtthFi X^y?l/-f 

[fflSS 2 ] F 2 iJfyv ls-?-4NHKJtT% 4 1 

5 7 n m£&(tt 0 %Ul±.X'& 4 Z k Sr 

[fi;j<Jl3] 16 3nmt*5»tSrtaaW* £ 9 0% 10 

X*/Udf-$|g l 0 m J/c m 2 T'3 X 1 0 6 
Stf£<7)}fcfll 5 7 nm(Cfcftl,®i§$ffiT* 5 l OmmS 

^05 %jaTf * 4 i k mmk-tmmm 1 am 3te 

imtms: jg*f^«^ffitfi^fi^HAn*i2x 20 
10- 5feiTTft*ifcs»afct4iii«3ai^24ie 

immme] fcm3 3nmX'M%.itzk$<F>mm 

ft*<0. 5nm/cmafP»i:kS1fflttiill* 

mmrns k«ok«o f 2 x* u — f 

[OOOl] 

[»»JioSW-sa»a»] *3HHIi. wyx, -MyH 30 
<7)F 2 xdfx-ei^— f-lzmm-fhZktfTZhFz x 

[0002] 

hztfrhim®mwktz>t&<r>mms.k ix& 

<RM»tlX^t. 40 

[00033 ia^, lsi eoaawL sa-fbtffv v * 

MT'£4ft<^&^by%^ftTfc , y. US 
0. 5-0. 4umW-y%f8.Z-afmi l zt&$l.%3 

6 5 nmtfMtl^. $&l@0. 25 — 0. 3 
->iBj££^Tt6i::-f 4ifcE|2 4 8 nmOK r FX*>"e 

Lxfk&x'te, mmo. 13-0. 20umw-y 

W&&'*[ffliZ-t&®£ l l 9 3 nmOAr FXdfvVU- 
[00 04] $<?>tC, ArFcO<XmftcO'jy^57-<a 50 



#^2000-239040 
2 

+T^?t"-AE8S«ffi(i*^x^-^y Me, xm 
[0 005] t&feOKrF. ArF^)XJfy?l/-f 

-mommikixiz, m&m. n^— r-tt. fe>st 

flT^4. 

[0006] U>L&#^. F 2 x*i/-?U—f-m<D 
1Cm®k LTti. ^£7)^iSjS** { 157nmfcArF 
iOfcS^lCffi^tf). KrF. ArFI«ft*tf^« 

[0007] ^#?**>1 5 7 nm 
)S$<0|4l±fc{±7 -y K-7-f 4 - 

fcT7»&#£ix4::fc#^ixT^4. flfHHM- 

19 5 10 lmzlZKZitfyXlzy-vmZV-Tt&Z 
ifciO. 1 55-400nmO«ftiitCfcV^TXPll© 
UXSrgMfc L aoKx^Hf-Jjgj'Hg&a 

£*ITU4. 

[0008] ifcflfflPPS - 6 7 5 3 0-f 
XC77$Jlmo l %IiLtfcJ:l>'OHS»£l Opp 
mtLh K-7t 4 i t T*A r FX* yVl/- 
SSc^tt* l*J±* Lft mtiiimmZtlX ^4 *«. HA ■ 
fSW4P|B#CF2 x#s/vu— f-SRJHW8T*41 5 
7 n mftifi^l«aJW*»*«(Cia#$<lT ^4 W 
7K§ixTV^4. 

[0009] 

[^W8?^LJ;3i:t4iliS3 IA>t. 535^5 
y •y***WS*4*-CA r FXdf y7L- f-fcStt 

4^W ; 3rS^14«itS5!in-r4*< > B8SH-4*fHIU— f 

km^MzmteixK^m^tz. 

[ooio] *mtnwmt. ®tzm+z%m& 

F 2 xdfvVW— tf-{CL!t^. F 2 XdfxVU— f 
F 2 xdf^vu— f-m^ifyXk Y,X^%h 

[0 0 1 1 ] BP*>, ^Bylti. F 2 X^fvVU— f-<7) 

ftffiSi&X'hh 1 5 7 nmX'<7m&&mtfT%< . F 2 X 
^xVU--f-H^C*tr4W^-- 1 f-tt* i «OF 2 X 



(3) 

3 

[00 12] 

mmzffikt&wy^m *m&. f 2 x* 

u-if-m^^5^^7XlcW L . o H»}&g# 5 p 

pm«T, 7 7«0. l~2mo 1%£*U 

[00133 E3Wx<Wci;t iS^fffiOTgt-j) 

Sy\"-jfdfvUyr-^' (S i-O-O-S i ) ^>}f# 10 
S8f&fr^ I$IX£XI1TJ>I> S i - S i *£i^>K3l£ 

?l <s i-s i ) . ^ofifioHs, h 2 o mm&L, 

1 5 7 n m t ^ 3 ^S^$T1i83fi*#{rF-f £ *>\ 
7-y^SrH-r$^SvIi:tJ:0. fulfil 
Soffit £T'A r Fx* f-frifoK 

1 5 7 nmOJgj&s&f^^S. 
[00 14] La»L3rj&*<->, *0>&o%&&#5x<izti 
tvCi F 2 x#-/7l/- tf-^S+fciofE' -fey?- 20 

-4«^J:l»3tiSiR{i^h®iR^C^t-^iPL, 157 
nm<^[^$£iffiT§-l2\ lHvCU:F 2 x^-/71/ 

7-v1£Z®.Wj:Wil&Y-7thtWtttZl . 6eV(l 
6 3 n m) tC©IRS-%-f SKS^XPfi^+^tCffi^-f 

[0015] *%mijm%? -ymwt&iz^xzm 

»S:«IW LAST'S) 7-y*tf>***£0. lm 30 

o l%~2mo 1 %fcLfcdfc*«imr*>l>. 

S7 7fi* ! , 0 . 1 m o 1 %JmX'\$*:iXh<m%:tf 

■smmxuxmzmmL^twx. o. i~~2moi 

%<7)&mtf1i}mX\ 0 . 7 m o 1 1 . 5 m o 1 % 

[ 0 0 1 6 ] 7 •y3RB*««SfcttS»«iaT , m 

o l%^fcffi*%^^2fflOT'^r$ixTV^*^ Z 

ti^mmmT^X'^i t>tins.<7)im^th z t 

tfX'Zh. 40 
MOL%=0. 3 2xfi4% 

[00 17]-*, 0Ha{±^*ArFX*v-7b— f 

i./cOHs*iffs-ri»i:. f 2 ^i/vu-v-mmz 

Xr>X N BOHC ( Non-Bri dged Oxygen Hole Center ) 

tfi£st>L-$h<7)x\ f 2 Jt*>-?]s—r-mmzkz>xm 
[0018] tzxxwmmz&mai, oHmm 

ORR-f^Sr 5 ppmlilT kltzZtXfo&. HfStCOHg 
SrlO P pmJiUi-tiS-ri.^^5XtCF 2 XJfxVl^ 50 



1^12 00 0-2 3 9 04 0 
4 

— f-£!$SfL£#-&\ 2 1 5nmlKlRf-^C0E' -fe 
y^-^B&:fc|5lB#{^!{^2 6 0 nmlglRt-^cON 
BOHC^I&Wf^ft*:. -eixtl5lBlptwOH»^3 
680cm-' Cfc»t*#*H»lR 2 6 c nr ' fflc 

[0019] Ztlii, ftMcOK rF, Ar FffiM<W?fl,Z 
It^m^fzmXh*) . I^KrF (5. Oe 
V), ArF(6. 4eV) SJg^x^M'-TlitJ t 
^fHKSfftttJ&^fccOtf* F 2 (7. 9eV)(^B 
x*/Mf-$gt;:j;o-?\ S i -OHcoo-Hrawte-^* 5 

§l^£g{7\ NBOHC#£$Uc£^t#;t£fil>. 
ftoT. OHailS{i5ppmWT. #£b<tilpp 

[0020] *%.mmauzz' t < , wj^istf 

^x^MUff W4i«*f »*5 X 1 0 * * 
/ c m 3 tlTT'J) 6 i k X'h 1 . -» *mft I ?\±'E$k 

fcitTH*. lfi*SI2 1 34624^. IffH 8980 
3 1-9, ^1*2 14 0 7 6 8^t{«^7X^7f<SSr 
5X10' e friVcmS JM±^*$-tirSCli:TKrF 
X*^-7W— ArFl^f-/71/- f-tW-TSW 
Att£fi±t&8fti*%$ix&TU&U F 2 x*>-v 
l^-f-'-^MLT{±^¥8-7 59 0 1^. #IW¥1 
0 - 6 5 2 1 ^cfc^T 1 7 «y S; 1 ?J<$#^ £ |e0 C £5 
£#77.* C-iffl-tf U>.i> d i C J: 9 53S# 7^ F 2 

&0M^teOHg#5ppmIJlT\ FjggtfO. 1~2 
mo 1 %col5H^5^'5^twfc^T«i, TK^^iitf 
U>F 2 x* j^w— f-^fSWAtt^ffiT^-tirS 

[ 0 0 2 1 J 4fc. *5^<OflS6=S:#Si: LT. F 2 x 
*isW-<?-fflm.&X'hh 1 5 7 nmtfcttSrtgfi 
7 0 %W_biri-S J: 3 fcflMtt & * ^Sfc t 

[0022] zti\t, ?-vwm.. oHSigs, e^x 
2tm<rmmms.i,z'{i ozt wmx-b o . ®>mt: 
^mmizi^yh^mm<hi^mTMmmf)i& 

Z b Xi%l Z k h . ^coio^iS^ 

a^-fl»tC(±, jS^ISfflt UCu, N i . T i . C 
r . F e C7)jg«*< 3 0 p p b VJT . T;l/^ 'J ^JS(il£ft 
5 0 p p b JitT. 'J ±^^^^^1^8 0 
p p b JaTfcfi*** C fc * 5 ^T-$) S . 

[0023] ? ^ £m&tfzff)smz*z < s»tsfc«> 

•ti:.?.tPlB*tNBOHCco4i^aS : Sr/SHt ; Sr.i.o J: 

-or, 157 nrnffm^miu—^-izHti^mz 
m LxaztimtfmmzRi&xb o . zn^^mm 
mt LT7o%Jii±s m v<te8o%y±?hivtf 
kmxhh. 



\ 



5 

[ 0 0 2 4 ] $ fcfc. *»»<OflSW:*gi: LT\ 1 6 
3 n mlzm&fo&mmt 9 0%l>XktZ®fctl Z b 

m. i izyjk-f i a c, icojft^fettsrtasjSjfi^ 

fc. 

C0025] Jg(c, *fKBO*3W:#at Lt, F 2 x 
O^x^df-^g 1 0 m 
J/cmif3xl 0 5 ^XHSIff£C9fclSl 5 7nmC 10 
*$*t * a*WKT*< 1 0 m m 3fc 9 5 %OTT'£> 6 J: 3 

[0026] ft^lffifc LT^fflW^StttfiaE-t* 

F 2 XJfvVU— 1 0m J/cm2<7) . 
X*jHf HM?C 3X10 5 ' WXRttttOttJt 157 | 
nmttJttSjSjS^ffiT^JS^ 1 Omm^: 0 5%OT 

j§x*;Mf-#0. lmJ/cm 2 T*£i:2B£Lfcl§ 
£\ 3 X 1 0 7 ^7^—3 X 1 OVWl^X^^cOjga^ 20 

[ 0 0 2 7 3 JEt. *«BBtt*lttHWraW5^ttfl 

i*u %i<ii*tiiz±z>iti$,ztiz>%&mmzm& 
mm<?)MticD%)-mzi5^x . m'mtm*mo£& 

n*<2xi0- s &LTX'*>Z>Zb*<mt?&. Ztl 

at, *mtoutom*tt$%&im?i>&&±. mi 

[0 0 2 8] it, »*6 3 3nmtIgLfti;*<(« 
Jiiffft*«0. Snm/cmKlTt'iSn:!:*)*^ 30 

s . m®%wmm , m*. h e /n e 

U— f- ($«633nm) tJB^fcxyry^-^- , 

a > (And) j»gU Witt. IIS 5cmOKfiT 
'J ^f-ya yifi 1 0 nmfc ft«3iifc*£U:. wm 
AH 0 fr-isa y^mZXPhX 2nm/cmttm 

[00 29] £<D<l:?&i§-£\ 1 OnmCOU^r-va 
>-{»$jfeftf*>& 6 3 3 n mfc<7)Wffi*^ 10/63 
3 = 0. 0 1 58Afc&«3. ffiffifegtfl 5 7nm£>*§ 40 
£«i 0 . 0 6 3 A b 4 ffiULLfcfc 0 . mmtfi. I IK 

mtzz. tfzm&mmmif&m&tzMz. 

6 3 3 n mTftaSflSaJBJfJfefi* 1 5 7 n mtfHfefc** 

F 2 Xdf >-7U— Me?«Rli6 3 3 nm^ifit 
*tt6affl*ffti:LTJ4fi£3lW)l/4tf50. 5nm/c 

[0030] 

iS ; Srll«S^®5rW^lcl¥t<l!iBfltl». flLd^UJi ,50 
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mmmmmizft%.m§fflm^fr¥ oa. z 
[0031] WT^itisffiftviiiftwiciEa^ra&y^ 

S. (J. Material Sci. 28(1993)2738-2744) 
*«Wfc^drt»«S3|ST{i, IPS 1 OmmftfcOrort 

jWD&t/aite«l*T0«:ffl^TJHf]*<l6. BP 

R= (n-l ) V (n + 1 ) » ••••(!) 
To= ( 1-R) 2 • • • • (2) 

T = D/T 0 • • • • (3) 

[0032] F^£fc£3S#5;*«®iiW±Fi8*fcJ: 

(Cfc^TJiFjg^O. lmol%-2. 0mol%«0 
»fflC**m#5*<3Hifr*£. 689 
~1. 6 7 7<3IEHiU i<i«rffl^Tl*I«aJMW)H- 
Jteffofc. HI£±<iJI£ 1 0mmtf>WB£##£fl!* 
fcBfBU ic0U&(t^ii**<6 1 . 1%JSJL 

[ 0 0 3 3 ] $ fcfc. *#*9gWfca3 jt&mtb I 

xmt^mmmmw^mxhh. hrc. » 

iWrSatffJIieiiH e /N e ( jfcg 6 3 3 n 

m) ^fflV^X'jry^-^-^S-ffl^T 'J^r-ya 
>• (And) . -f-LT, ^®^*S(i 

S= (And) /tim<OBZ • • • • (4) 
tlHSLSni. ^f-ya^ (And) bUffitiHG. 

k&<mt<rmmx'h&tf. J¥$ 5 c m^twry *r 

y 9t- : s a y T*fJoT 2 n m/c m fcftfltS tl 
[0034] Z<7)&0%&&* 1 OnmCOU^r-^3 

yim^^xh h 6 3 3 n m b omm* n> 1 0 / 6 3 

3 = 0. 0 1 58At^0, 3t^WtC(i*>i0raSIO* 
tvlTfcSA*. 5 7 nm^WiO. 0 

6 3Afc4fgtLhC=5ry. HH*«4tS«IBfc=Sr*. £ 

tzm&%t!im%m&m&tzMz. e 3 3 nmt 

H-ffl^^l.ltSlff** 5 1 5 7 n m^MfcKttLTIiJ: O^C 

SWc-CFi Xdf xVW-if-ffl^«Wi6 3 3 nm<7) 
tt*C*M-i«JB*fJli:LTttfl!*<01/4iOO. 5n 
m/c mOTT'*>S«^S®T** 4 . i<Oi 3 ^SHS^a 

ffi*f*ta*t*fc«rx-/ng(c*jjti > »}$js ( i 
i 5 ox;) *^^ffl3ije^5'c/n#fa«T^is«L, 



[0035] imtrnn &tms i c u m^m-x 

X- bfaconmi 2kg, n^ffiiO . 2 5 g/c m 3 

x-h-^tz. ztizns*.mzx 1 0 0 0 x sshbl 

( ii£ftS(itC 1 2 /O2 =20/80) £)7i£# 
BftTTMfflLJt». SiF 4 tHe (il&ftStttS i 
F4 /He = 5/ 9 5 ) <9t!&#H&TT\ 1 1 0 0T: 
XI 5^p|^W!!aL. ?II^He^latra«#I 
ftHfiaSl4 6 0'Cfcig£t^rt$:«9>o< Ofc 

[0 0 36] ZC 3 t,ZZC0K%:#yZ-<(>d r yh$:mm i 

ftX'T--)vtmz / fi'>tc. 7~-)vwm&sm7x 

£ 2 0 B$fii]ft8 L 1 •C/BtST 5 5 0ti 

TMm<7)MAm±?& mx^&Wk<r)^ »<-lz 
\tiX'ft~>tz> L<n&$LWkJi7XXftt,iitz^ >'< 
-tett Uf Uf*mirZtt LX^hZtmttzib 

ic. 7--)Wz^*ys<-frhcoA<.mttirCDt&mm 

<'S W>X\ 7--Mzft&h 8 0 0'CW±<OifiJgT 1 0 * 



(5) #H2 00 0-2 3 904 0 
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^smyx<7)Ft v— f-mim\kx<m&\\zmh 
a mmt ix^m^m 1 mm 3 or t < rn 7 

hUc. 4fc. BSftJgfriffftK, ftx*;Mf (eV) £ 
•MWcfcO. -?-OW^trll2orfc<7-D-yhL^. 
[0037] Srfc. F 2 xdfvvlx— tf-Bg^i. ^VU 
Xi/t0x^;^-^JS8mJ/cm2 t'3 . 5X10 

10 5 ^ 3 yhZAooHznm'omLmmmx'XMiw.m 
xw&ixfiitz. s A»ni*:«<o^a^a!J«{i0 3 0 m 
mx 1 ommc?)mmmzm%%&m®X'tf:±.if (n 
Hm$RMs-e3AOT) , B^ftmnzmimft 
mzm^mfci-vy^-mMmzitz®. Hew® 
ixms.it:. 

[0038] Me ( 3 ) sCRtf ( 4 ) 

V\ #<^il/i5^'7X^l 6 3 nm<Dfo&ffi&m. F 
2 W-1f-BaWm^l5 7nm^rta88a*, 6 3 
3nm-CMeW:«BJ«S. OHitSi, 
20 •f-9vy^3bfeSfeTi|ilSL^Fir**tcM-tl»T- 

9zmiizm. mzu-i i -7-?>ftm.mx'm%. 

Lfc H 2 *Mfc|*t &T-?Z&3 Kjjrf . 
[00393 
[fSl 3 



#5 


mm 
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ttBffft 
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ft 






ppE 


mol/ca" 
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157ni 


167nn 


DU/C1 
























mx 
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<1 


1. 0 


9 2 


8 9 


8 9 


<0. 5 




<1 


0. 2 


94 


8 7 


84 


<0. 5 


Jt<am 


<1 
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6 7 


2 5 


1 






80 


0 


6 8 


2 6 


1 9 




aims 


<1 


1. 0 


70 


?4 


2 9 


<0. 5 



[0040] [mmm 2 ] mmm 1 nmummco s i f 

4 fcHetf)ig£Jt£ (il^ftSitS i F 4 /He=l/ 
9 9 ) (C-fl»W}'MiPI«0^ttT5^'7^-f yi-y h 

uz-Gmyxnmm&muz. tlx. ma ( 3 ) 

( 4 ) 6 3 n 

mCDft&ffim. Fz U— 9-"-fiftfr^T'C0 1 5 7 n m 
Oftgfi&ii^ 6 3 3nmT'H£U:}f®#f;tS. OH 

ar/F^witra-r-sr-^^^i^-t. 

[0041] [»i]ftMSSiC[4 JlbKM 

nszjpizx i o o o x 5#ffl. mtstm (?i^«Jt 

C 1 2 /Oa = 2 0/8 0 ) Oig£S?B&TT'*&iIL;t* 



ii*£±«Ti i oo'cx i sisrassajuiu gi* 

H e 1 a t mc7)»Hm+S: . ftKSK 1 4 8 0KX 
40 S5£UFrt*i9>o< *)t5\%±ifxmM5MtlX-B 
m?x4 >l-y b£W&Uz, MIxMB&tftW 

fi \s-v-mmm<<7)fo%\izm&M.miimm 
x*cm{k*m\<7)Zt<~rv ^nt ©3fes 
*H2ort<ro.y hLfc. we o) *a 

tX(4)^S:fflV\ tf^iX7t^^"5X<7)l 6 3nmc7) 
, F 2 U-"f-mMmkX'cr>l 5 7 nm<7)|*| 
63 3nm-C»gLfc1«8«f*S, OH«^ 

50 %.VF$Gmzffl? i>f-^$r«i(c^-r. 



(6) 
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1 0 



[0042] [jt«M2 ] ?sms i c 1 4 mmik 

«SOFtTSS»fflSlT 1 4 8 0°CT@BM7X-fbLT 
UC*<O08fi6£01O,rfc<7n.y FLfc. ±ti. Wt 

jg.zmmz. jtx*;^ (ev) £$wtcfc9, -e^w 

f££ 0 2 <7>rt < 7'D -y h Uc. * LT , me ( 3 ) * 
Stf (4 ) 5t£fflK f»4>*UttBII#5;W)l 6 3 nm 
cOrtgPS^*, F 2 U— r-MttlWemi 57nra« 
|*lS5>g$$, 63 3nm-C»5gW:«HJff*S, 0H« 

[0043] [ JttM 3 ] HJfcflaj 1 T1# fcflttB^tf? 

$smitnt%iWX'T--)vm.zft'>tz. tlx. 
nc ( 3 > ss&tf ( 4 > 3**fli*\ ft^nfc^sxr^^ 

Ol 6 3nm<D|*|g|5jg3®P, F 2 ls~?HHHtifflfc'C4> 
1 5 7 nm(0«iiSf> 6 3 3 nmTffl5£Lfc«B*f 

1 C^-t, 

[0044] [itwm 



5 0 °CIZ 2 0 Bflglftft Ufctt. ftiSPilJK 1 -C/^T' 5 
5 0'C«tftLT\ B*i:*«<01 : loa^xtw 
AL2 0B*ISBB^HTfc-5fc. fSWaSbFfliKfcff 

jtLiaBWPLfc. 

[0045] #fenfc^5xf 5^of 2 u~ r-m/tn 

io aa*D*iRM. mxmmt Lx*<mmm3a> 
rt<rn 7 hUc. 

[0046] *LT. ffK (3) itfttf (4 ) sCSrffl 
v\ i%t>titzE$itfyz.ni 6 3 nmcoflgtfjijS^ F 
2 U-1f-5!BSffl»"W> 1 5 7 n mWrtSB^a*. 6 3 

!>T-*Srfi3fcjjrf. 

[0 04 7] M. $2(c$ifcft|l tJtW3i:<7)ICP 
SW»OAIl57E»«)ttftttCu s N i , T i x Cr, F 

20 e<oewss-r. 

[0048] 
[«2] 



[0049] 









«4 ppb 


feft PPb 


&ft PPb 


JtJMl 


1 5 


30 


20 




45 


80 


66 






OH* 
ppa 


DOl/Cl 1 




163m ft 
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157m ft 
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157ml ft 
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63Sm * 
fiffft 




<1 


1. 0 


<5X10 W 


9 2 


89 
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ABSTRACTED-PUB-NO: JP2000239040A 
BASIC-ABSTRACT: 

NOVELTY - A quartz glass comprises 5 ppm or less of hydroxyl group, 0.1-2 mol . % of 
hydrogen and 5 multiply 1016 mol/cm3 of fluorine. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for optical unit. 

USE - For F2 excimer laser optical members such as lens, window, filter, beam 
splitter, photo mask. 



ADVANTAGE - The optical member has high light transmittance in the oscillation 
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wavelength of F2 excimer laser. The optical quartz glass for excimer laser 
permeation is provided. 
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